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1.  INTRODUCTION 

The  P78-2  SCATHA  satellite  was  launched  on  30  January  1979  and  inserted  into  a  5.3  x  7.8  RE 
(RE  =  1  Eartn  radius),  low  inclination  (7.9°)  orbit  with  an  easterly  drift  rate  of  about  5°  per  day. 
The  satellite  is  spin  stabilized  at  approximately  1  rpm  with  the  spin  axis  of  the  satellite  located 
in  the  orbital  plane  of  the  satellite  and  normal  to  the  Earth-sun  line.  Because  cf  the  drift  and 
eccentricity  of  the  orbit,  the  satellite  passes  through  each  a'titude  at  varying  local  times  (LT)  and 
varying  magnetic  latitudes. 

The  SCATHA  Atlas  was  prepared  in  1983  1  in  order  to  specify  those  aspects  of  the  space 
environment  in  the  near-geosynchronous  region  that  contribute  to  spacecraft  charging.  The  key 
data  for  the  Atlas  were  the  magnetic  field  data,  the  common  mode  of  the  electric  field  experiment 
and  particle  data  from  four  instruments,  covering  the  energy  range  from  approximately  10  eV  to  2 
MeV  for  electrons  and  ions  from  approximately  100  eV  to  30  keV  for  singly  ionized  Oxygen  and 
Hydrogen. 

The  Atlas  data  were  taken  mainly  during  1979  and  the  first  part  of  1980.  To  accomplish  the 
statistical  studies  in  the  Atlas,  survey  plots  of  much  of  the  data  were  produced.  The  survey  plots 
are  presented  here  in  two  volumes.  In  the  first  volume  we  present  the  magnetometer  data  and 
the  common  mode  electric  field  data.  In  the  second  volume  we  present  the  particle  data.  All 
data  are  plotted  against  Universal  Time.  Some  of  the  data  plots  are  annotated  rather  completely 
with  ephemeris,  others  have  only  Universal  Time.  The  magnetometer  data  is  the  most  completely 
annotated  and  is  presented  for  the  greatest  number  of  days.  It  can  be  used  to  provide  ephemeris 
for  most  of  the  other  data. 

The  volumes  are  organized  in  the  following  way.  For  each  data  set  we  give  1)  a  brief  description 
of  the  instrument  from  which  the  data  were  collected;  2)  calendar  on  which  the  days  that  data 
presented  are  marked;  3)  description  of  the  format  in  which  the  data  are  presented;  4)  the  data, 
presented  in  chronological  order,  one  day  per  page. 

(Received  for  publication  1  September  1989) 

‘Mullen,  EG.  and  <  Inssenhoven,  M.S.  (1983)  SCATHA  Environmental  Allan,  AFGL-TR-83-0002,  169  pp. 
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2.  MAGNETIC  FIELD  DATA  BASE,  SCII 


2.1  Instrument  Description 

Magnetic  fmld  measurements  on  the  SCATHA  satellite  were  made  by  the  SC11  magnetometer 
that  was  built  and  operated  under  the  direction  of  Dr.  B  G.  Ledley  of  NASA/Goddard.  The  SCI  1 
magnetometer  is  a  triaxial  fluxgate  magnetometer  with  the  three  sensors  mounted  in  a  mutually 
orthogonal  configuration.  The  magnetometer  sensors  are  located  at  the  end  of  a  4-m  boom.  Each 
axis  has  a  range  of  approximately  T500  nT  (l  nT  —  10~5  Gauss).  Preflight  calibrations  indicated 
that  the  absolute  accuracy  of  the  measurement  of  the  ambient  magnetic  field  along  any  of  the  three 
axes  was  less  than  1  nT  at  a  1  sigma  confidence  level.  A  calibration  pulse  built  into  the  instrument 
is  used  to  check  the  sensitivity  levels  of  all  three  axes  on  orbit. 

The  SCI]  magnetic  field  data  were  received  from  Patrick  Air  Force  Base  as  15  sec  averages 
of  the  three  components  of  the  magnetic  field  (Bx,  By  and  Bz)  in  Earth-Centered  Inertial  (EC!) 
coordinates.  Also  received  were  the  three  components  of  the  Olson-Pfitzer  2  model  field  and  the 
L-shell  values  computed  from  the  model  for  the  same  periods  as  the  SC11  data.  The  model  field 
includes  dipole  tilt  and  seasonal  effects.  The  magnetic  field  data  (measured  and  modeled)  were 
first  transformed  into  Solar  Magnetic  (SM)  coordinates.  In  SM  coordinates  Bz  is  parallel  to  the 
north  magnetic  pole,  Bv  is  perpendicular  to  the  Earth-sun  line,  and  Bz  completes  the  Cartesian 
coordinate  system  and  is  positive  in  the  sunward  direction. 

2.2  Description  of  Data  Presentation:  SC11  Magnetometer 

In  each  Figure  the  three  components  of  the  measured  magnetic  field  intensities  are  plotted 
in  solid  lines  and  the  three  components  of  the  model  magnetic  field  components  are  plotted  in 
dashed  lines  The  top  panel  gives  the  Bz  component,  the  middle  panel  the  Bv  component  and 
the  bottom  panel  the  Bz  component.  The  Solar  Magnetic  coordinate  system  is  used  and  the  units 
are  nanoTeslas  (10  Gauss).  The  model  field  is  the  Olson-Pfitzer  quiet  model  2  The  magnetic 
field  components  are  plotted  as  a  function  of  Universal  Time  (UT)  for  each  day.  In  addition 
to  UT  the  following  ephemeris  data  are  given:  Loral  Time  (LT),  Magnetic  Local  Time  (MLT), 
Magnetic  Latitude,  the  Mc.llwain  L-Parameter  calculated  using  the  Olson-Pfitzer  magnetic  field 
model,  Geographic  Latitude  and  Geographic  Longitude. 

"Olson.  W.P.  rind  f'fitzer,  K.A.  d'CI)  A  unantitntivp  in-dr-l  A  the  m;igiiPt.osplieric  magnetic  field.  J.  Crophy?. 
R'.e,  73:3730. 


2 


2.3  Calendar  of  Days  for  which  SC’ 11  Magnetometer  Data  are  Presented 


1979  1980 


11VY  i  Nt\R 

APR 

NAY 

JUN 

JUL 

AUG 

SHP 

(XT 

NOV 

DPC 

i 

1 

JAN 

FhB  VAR  APk  VAY 

JUN 

IPAYI 

1  I 

1  1 

091 

121 

152 

1 

1 

1  1  1 

1  | 

2  1 

! 

| 

1  2 1 

I  1 

31 

093 

123 

1 

| 

1  3 1 

4  i 

094 

124 

216 

1 

004 

i  4 1 

5  ! 

| 

095 

125 

156 

248 

278 

309 

1 

1 

036 

1  5! 

[  [ 

61 

126 

157 

218 

279 

I 

1 

037 

1  61 

1  1 

71 

127 

158 

188 

280 

311 

341 

1 

1 

1  7 1 

1  1 

8  1 

128 

281 

1 

1  81 

1  1 

91 

129 

160 

282 

1 

| 

161 

1  91 

1  1 

101 

1 

162 

1  101 

|  | 

1 1 ! 

254 

1 

1 

042 

163 

1  111 

12  1 

1 

| 

012 

164 

1  121 

1  I 

131 

103 

164 

194 

225 

317 

1 

1 

165 

1  131 

1  | 

14  i 

104 

226 

348 

! 

I 

166 

1  141 

1  1 

lcl 

166 

227 

319 

i 

i 

046 

1  151 

I  1 

16  1 

167 

i 

I 

047 

1  161 

171 

I 

168 

351 

1 

1  171 

I  I 

181077 

108 

138 

230 

261 

i 

I 

018 

1  181 

I  | 

191 

1 

200 

262 

323 

i 

i  19  i 

201 

[ 

110 

232 

293 

1 

l 

i  2u  1 
(  | 

21 i 080 

111 

141 

172 

233 

264 

i 

i 

1  21  1 

221081 

112 

142 

234 

i 

i 

1  221 

231 

113 

357 

1 

l 

1  231 

1  1 

24  1 

114 

144 

328 

1 

i 

1  241 

1  1 

251 

115 

145 

206 

329 

359 

i 

i 

1  251 

1  1 

261 

116 

146 

207 

i 

i 

1  261 

1  1 

27  1 

117 

178 

208 

331 

361 

1 

i 

027 

1  27  1 

1  1 

281087 

118 

271 

301 

i 

i 

028 

1  281 

I  1 

291088 

119 

149 

180 

210 

241 

272 

363 

i 

i 

1  291 

1 

30 i 089 

120 

150 

273 

i 

i 

1  301 

1  1 

31 1090 

212 

i 

1  311 

3 


SCflTHfl  SCllt  SOLAR  MAGNETIC) 


49-9  60.2  56.2  LONGITUDE 


60  . 


SCOTHfi  SC  1 1 ( SOLAR  MAGNETIC) 


SCATHA  SC1K  SOLAR  MAGNETIC) 


8 


SCflTHfl  SC  1 1 ( SOLAR  flftOWETIC) 


SCflfMA  SC  l  W  SOLAR  flflONEflC) 


SCflTHfl  SC  1 1 ( SOLAR  rtfiONETIC) 


11 


99-0  88.5  85-0  95.7  116. 8  129.5  127.3  116. 4  103. t  LONGITUDE 


SCATHA  SC  1 1 ( SOLAR  MAGNETIC) 


140. 1  134.9  122.9  109-8  LONGITUDE 


SCATHA  SCI U SOLAR  MAGNETIC) 


13 


SCATHA  SCI  1 f  SOLAR  MAGNETIC) 


145.5  149.8  142.1  129.3  US. 8  LONGITUDE 


SCflTHA  SCllt  SOLAR  MAGNETIC) 


15 


6CRTHfi  SCI  KSOLflR  HflOtvETIC) 


16 


149.6  155  -9  175  .7  192.4  193-9  164-8  171-7  159  -7  154  .6  LONGITUDE 


17 


SCflTHfl  SCI  1 ( SOLAR  MAGNET [ C ) 


18 


183.3  201.2  220.2  224-8  217.3  204. S  191.9  184.8  189.8  LONGITUOE 


SCATHA  SCll (SOLAR  MAGNET 


MAG-  TIMEIHHMM: 


SCflTHfl  SCntSOLflK  nftOHETIC) 


SCATHA  SCI  1 1 SOLAR  MAGNETIC] 


LONGITUOE 


SC ATHA  SCI  1 ( SOLAR  MAGNETIC) 


LONGITUDE 


SCflTHA  SC1KS0LHR  MAGNET  I f.  1 


20.8  211.2  211.5  226.8  LONGITUOE 


SCflTHA  SC  1 1 ( SOLAR  MAGNETIC  J 


15 .2  249.5  237.3  224.3  215.6  217.7  234.7  LONGITUDE 


SCATHA  SC  Ilf  SOLAR  MAGNETIC) 


LATITUDE 


SCATHft  sell  (SOLAR  HACNETIC) 


SCATHA  SC  1 1 ( SOLAR  MAGNETIC) 


27 


SCATHfl  SCI U SOLAR  MAGNETIC) 


263.5  250.3  238.8  235-0  245-2  266.4  LONGITUDE 


SCAThA  SC11 (SOLAR  MAGNET 


29 


266.5  279.6  277.6  266.9  253-5  242.7  240.4  252.8  274.0  LONGITUDE 


c 1 1 ( solar  nflONtncj 


251. t  252.2  268.4  288.6  LONGITUOE 


6CflTMfl  SC1HS0LRR  MB&NET I C  ) 


292.7  279.9  297.3  260-2  265-2  28*.  4  302.1  LONGITUOE 


SCflTHfl  SC  1 1  (  SOLAR  MAGNETIC) 


296.2  203.1  2*70  -9  265-0  272  .0  292  .3  306-4  LONGITUDE 


SCflTH4)  SCI  1  (  SOLAR  nAONETIC) 


313-3  303.0  289 .7  208. 5  275. «  288.6  307.9  320.0  LONGITUDE 


SCAThfl  ecu  1  SOLAR  fl flO-NC TIC  ) 


306.3  292.9  282.5  280-9  294.2  315-4  LOKGITUOE 


SOLAR 


37 


348.8  335.6  326.2  327.2  343.2  3.6  10.6  4.4  LONGITUDE 


SCAThA  SC  1 1  (  SOLAR  ftAONET  I C  ) 


38 


SCRTHfl  SCIKSOLRR  MAGNETIC) 


39 


349.8  345-0  353.9  14.9  29.4  28.5  18.2  LONGITUDE 


SCATHA  SCI  1  ( SOLAR  MAGNETIC) 


40 


3S7.5  355.8  8.8  30.2  40.5  36.4  24.8  LONGITUDE 


SCflTHA  SCI  1 ( SOLAR  MAGNETIC) 


41 


45.6  40.1  27.9  LONGITUDE 


SCATHA  SCtUSOLAR  MAGNETIC) 


LATITUDE 


6CATHA  SCIKSOLA*  MAGNETIC) 


56.0  69.8  68-0  57.4  44.1  L7N0ITU0E 


SCATHA  SC  Ilf  SOLAR  MAGNETIC) 


104.2  103.5  93.3  79-9  68.6  LONGITUDE 


SCRTHfl  SC  1 1 ( SOLAR  MAGNETIC) 


83.2  72.5  LONGITUDE 


SCflTHA  SC  1 1 ( SOLAR  MAGNETIC) 


SCATHfl  SCI  1  ( SOLAR  MAGNETIC) 


LONGITUDE 


6CATMR  SC  11  (  SOLAR  ttfiONETIC) 


5b  -5  151  .0  139-1  125  -9  116. 3  1  16-7  LONGITJCE 


SCATHA  SC  1 1 ( SOLAR  MAGNETIC) 


LONGITUDE 


SCATHA  SCU  (SOLAR  MAGNETIC  1 


IS5.2  143. 7  140. 0  ISO. 3  LONGITUDE 


SCflTHA  SC  1 1 ( SOLAR  MAGNETIC) 


55 


189.5  207.3  209.9  201.2  188.0  175-8  169.8  177.0  197.4  LONGITUDE 


SCATHfl  SC  1 1  (  SOLAR  MAGNETIC! 


SCATHA  SClltSOLAR  MAGNETIC! 


57 


261.3  258.5  246.5  231.8  219-5  215.7  228.1  252.2  264.7  LONGITUDE 


SCATHA  SC11 (SOLAR  MAGNETIC) 


289.7  280.1  268.9  255.1  250.4  259-5  280.8  295.0  293-9  LONGITUDE 


SCflTHfl  SCI  1 ( SOLAR  MAGNETIC 1 


312.8  299.8  287. S  280.7  286.8  306.5  323-7  325.3  316.3  L0NOITUOE 


SCflTHft  SC11( SOLAR  MAGNETIC) 


60 


LONGITUDE 


61 


SCflTHfl  SC  ill  SOLAR  flHOWETIC) 


SCATrlA  SCUCSOLAR  MAGNETIC) 


LONGITUDE 


SCATHA  SC  1 1 ( SOLAR  MAGNETIC) 


SCATHfl  SCI  1 ( SOLAR  MAGNETIC  ) 


53.0  41.6  28.3  18.1  LONGITUDE 


SCATHA  SC  1 1  f  SOLAR  MAGNETIC.) 


78.5  91.1  68-7  77.7  64.4  53-8  52.0  LONGITUDE 


SCATHA  SC  1 1 ( SOLAR  MAGNETIC) 


80.8  67.6  57.7  57.5  LONGITUDE 


SCATHA  SClt ( SOLAR  MAGNETIC) 


63.6  LONGITUDE 


SCATHA  SC  1 1 ( SOLAR  MAGNETIC) 


SCATHfl  SC  1 1 ( SOLAR  MAGNETIC) 


LONGITUDE 


SCflTHfl  SC11 (SOLAR  rtAGNETIC) 


128.1  116.9  103-6  93.3  92-1  10S.8  LONGITUDE 


SCflTHfl  SC  1  1  (  SOl.flR  MflGN  ;T  I  C  ) 


LONGITUDE 


SCAThfl  SC  1 1 ( SOLAR  MAGNET  I C  ) 


SCflTHA  SCtnSOLflR  ftflGNETIC) 


SCATNA  SC  1 1 1  SOLAR  MAGNETIC) 


MOO  -  T I  ME l HMMM  : 


Mm;  sen  (SOLAR  HAONtn: 


317.2  326.2  321.3  309-4  296.3  LONGITUDE 


SCflTHfl  SCLKSO  LflR  MflGNt  T  I C  ) 


SCfUHfl  SC  1 1  (  SOLAR  MAGNETIC  ) 


LONGITUOE 


SCATHfl  SC  1 1 ( SOLAR 


83 


318.5  316.8  329.7  351.0  1.2  357.1  345-5  332.3  322.7  LONGITUDE 


SCfUHfl  SC  1 1  (  SOLAR  MAGNETIC) 


SCfiTHfl  SC  1 1  (  SOLAR  MAGNETIC  ) 


355-2  342.8  336.2  LONGITUDE 


n 

•• 

z: 

n 

r 

X 

r 

X 

w 

X 

UJ 

— > 

s: 

UJ 

UJ 

►— * 

X 

k- 

UJ 

o 

*— * 

<x 

_J 

Cl 

3 

k- 

-j 

—1 

o 

k- 

UJ 

V— 

l— < 

<x 

' 

• 

X 

1— 1 

Cl 

o 

o 

o 

CO 

k- 

z 

o 

CL 

CL 

1 

cx 

o 

az 

JZ 

_J 

M 

( 

<0 

r- 

CsJ 

• 

in 

in 

• 

CO 

— < 

10/20/79 


SCArHA  SC  1 1 ( SOLAR  MAGNETIC) 


52.3  140.1  127.1  118.3  120.2  137.0  157.0  102.9  LONGITUDE 


11/07/79 


153-1  170.3  172-0  LONGITUDE 


SCflTHfl  SCI  1 ( SOLAR  MAGNETIC} 


92 


SCATHA  SC  1 1 ( SOLAR  MAGNETIC  I 


2M  .3  261  .2  262.2  252.9  239.0  LONGITUDE 


SCATHri  SC  1 1 ( SOLAR  MAGNETIC) 


SCATHA  SC  1 1  (  SOLAR  MAG-NET 


LONGITUDE 


SCATHfl  SC  1 1 ( SOLAR  MAGNETIC) 


97 


238.5  229.1  229-9  245-6  266.3  273-4  267.2  254.9  141.9  LONGITUDE 


SCATHfl  SC  1 1 ( SOLAR  MAGNETIC) 


283-6  303-3  320-0  322.8  313-8  300.7  280-6  283-3  LONGITUDE 


SCflTHfl  SCI  1  ( SOLAR  tlflONETIC) 


■ 


317.9  336.9  355. 3  358.3  349-8  336.8  324.5  318.3  324.7  LONGITUDE 


SCflfHfl  SClll SOLAR  MAGNETIC  J 


100 


SCflTHfl  SCtl( SOLAR  MAGNETIC) 


LONGITUDE 


SCATHA  SC1KS0LAR  MAGNETIC) 


SCflTHfl  SC  1 1 1  SOLAR  MAGNETIC) 


33.0  24.5  26.9  44.4  64.2  LONGITUDE 


SCATHA  SC  1 1 1  SOLAR  MAGNET  I C  ) 


104 


SCATHA  SC l 1 ( SOLAR  MAGNETIC) 


105 


104.9  99.2  05-6  72.7  64.6  68.0  86.3  103-6  109.7  LONGITUDE 


SCflTHfl  SCUtSOLRR  MAGNETIC) 


106 


SCflTHfl  SCI 1 ( SOLAR  HflCNETIC) 


107 


108 


SCflTHA  SC  1 1  (  SOLAR  MAGNETIC) 


SCflTHfl  SC  11 1  SOLAR  MAGNETIC) 


110 


225.8  233-1  253-8  269-7  269-9  260.1  246.8  235-2  230.9  LONGITUDE 


SCAThfl  SC  1 1 ( SOLA 


112 


SCATHfl  SC  1 1 1  SOLAR  MAGNETIC) 


X 

X 


113 


299.4  311.0  321.9  317.8  306.2  292.9  283-1  282.6  297.1  LONGITUDE 


SCflTHfl  SC 1 1 1 SOLAR  MflGNE 


114 


SCATHA  SC  11 ( SOLAR  MAGNETIC) 


180.2  167.1  155-1  149.6  157.3  LONGITUOE 


SCAThA  SC  1 1 ( SOLAR  nAONETIC) 


SCATHfl  SC11( SOLAR  MAGNETIC) 


186.9  173.6  162.7  160.0  171.9  LONGITUDE 


SCATHA  SC  1 1 ( SOLAR  MAGNETIC) 


118 


SCATHfl  SC  1 1 ( SOLAR  MAGNETIC} 


LONGITUDE 


SCATHfl  SC  1 1 ( SOLAR  MAGNETIC ) 


187.4  208.3  215-4  209.0  198.8  183-6  175-2  177.7  195.3  LONGITUDE 


3.  SPACECRAFT  POTENTIAL  DATA  BASE,  SClO 


3.1  Instrument  Description 

The  NASA/Goddard  SClO  instrument  on  the  SCATHA  satellite,  built  and  operated  under  the 
direction  of  T.L.  Aggson,  consists  of  a  100  m  tip-to-tip  dipole  antenna  configuration  with  the  inner 
30-m  sections  of  the  50-m  antennas  coated  with  Kapton  insulation.  See  Stevens  and  Vampola  3  for 
further  information.  One  of  the  measurements  made  by  SClO  is  a  common  mode  voltage  between 
one  of  the  50-m  antennas  and  spacecraft  ground.  When  the  conducting  tip  floats  at  plasma 
potential,  this  mode  of  operation  provides  high-time  resolution  (twice  per  second)  measurement  of 
the  satellite  frame  potential.  The  materials  and  length  of  the  booms  should  guarantee  this  to  be 
the  case  in  sunlight  for  satellite  potentials  less  than  approximately  1  kV  to  within  an  accuracy  of 
several  volts.  Comparison  of  satellite  potential  measurements  of  SClO  with  the  particle  ion-peak 
method  show  excellent  agreement  4.  It  is  believed  that  the  SClO  experiment  works  so  well  as  a 
measurement  of  spacecraft  potential  in  sunlight  because  copper  beryllium,  which  constitutes  the 
active  outer  20-m  element  of  the  boom,  has  such  a  high  work  function  that  the  current  from 
high-energy  particles  impinging  upon  it  can  easily  be  compensated  by  photoemission.  Also,  by 
insulating  the  first  30  m  of  the  boom  from  the  spacecraft,  the  spacecraft  sheath  during  sunlight 
charging  does  not  significantly,  if  at  all,  impact  the  outer  element  of  the  boom.  This  is  not  the  case 
for  charging  during  eclipse. 

The  high  time  resolution  of  the  SClO  measurement  shows  that  vehicle  potential  changes  very 
rapidly  with  both  sun  angle  and  environment  4.  The  spin  variation  results  from  different  surface 
materials  and  booms  facing  the  sun  at  different  times  within  a  spin.  In  the  data  that  follows, 
the  spin  angle  variation  is  removed  by  giving  only  one  point  per  spin.  The  point  chosen  is  the 
peak  value  determined  when  the  environment  is  relatively  constant.  The  data  were  also  edited  to 
eliminate  beam  operations,  satellite  e-lipse  periods,  and  noise  spikes. 

3.2  Description  of  Data  Presentation:  SClO  Spacecraft  Potential 

In  each  Figure  the  value  of  the  negative  of  the  frame  potential  measured  using  the  common 
mode  of  the  SClO  electric  field  experiment  is  plotted  as  a  function  of  Universal  Time  for  a  24-  hour 
period.  Only  one  point  per  spin  is  plotted.  The  scale  is  logarithmic  above  lO  V ,  and  linear  below. 
The  data  are  edited  as  described  above. 

’’Stevens,  J.R.,  and  Vamp'da,  A.E.,  Ed?.  (1078)  Description  of  the  Space  Test  Program  P7S-S  Spacecraft  and 
Payloads.  SAMSO-TR-78-24,  50  pp. 

'‘Mullen  E  G.,  Gussenhoven,  M.S.,  Hardy,  D  A.,  Aggs^n,  T  A  ,  Eedley,  H.G.,  and  Whipple,  E.  (108(3),  SCATHA 
survey  of  high-level  spacecraft  charging  in  sunlight,  J.  Geophys.  Res.,  .97:1471. 
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3.3  Calendar  of  Days  for  which  SC10  Spacecraft  Potential  are  Presented 
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3.4  Data  Presentation;  SC10  Spacecraft  Potential 
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